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GFS Forecast Tendencies

1. Two weak lows vs. One low (Waffle lows)
2. Trends over time – explosive cyclogenesis
3. Small intense lows – initial conditions
4. OPC cyclone forecast verification
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GFS forecast trend – Pacific cyclone
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Pacific Cyclone Nov 2005
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GFS PMSL Analysis 0600 UTC 03 OCT 2005 UWPBL4.1 PMSL Analysis 0740 UTC 03 OCT 2005

GOES IR Satellite Image 0745UTC 03 OCT 2005 12.5km QuikSCAT 0740 UTC 03 OCT 2005
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Summary – GFS tendencies
• multiple weaker elongated lows as opposed to consolidated low

• 96 hour critical forecast time – weaker solution until inside of
72 hours not unusual (not ocean dependant)

• Small intense cyclones – inability of initial conditions to adjust 
to capture intensity or position of system 



Cyclone Track Guidance



OPC Cyclone Verification (Atlantic)

Forecast period (h)
48       72 96  

2003 TPC Atlantic track 
error (n mi)

123   (256) 161 (197) 191 (125)

1993-2002 TPC track error 
(n mi)

150 (2229) 224(1818) ----

2004-05 OPC Atlantic track 
error (n mi) All cyclones 

123   (329) 247 (300)

2004-05 OPC Atlantic track 
error (n mi) <980

111   (107) 256 (102)

2004-05 OPC Atlantic track 
error (n mi) <965

88     (26) 205   (24)

2004-05 OPC Atlantic track 
error (n mi) Hurricane 
Force

127  (30) 321   (30)



Warning Verification (%correct)
Oct 2004 - Mar 2005
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WINDS



QuikSCAT 12.5 km winds                    GFS 39 hr fcst – 10m winds

GFS 39 hr fcst – 30m winds

Wind speed - knots
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GOES SST
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GFS 10m winds



GOES SST



Difference
RTG SST and 2m GFS Air Temp



QuikSCAT



GFS 10m winds



Bias corrected 
GFS 10m winds



QuikSCAT



Forecast challenges

• Can’t use all available guidance 
(overwhelmed) 

• Not same fields from all guidance
• Interested in warning categories 

Wind guidance tends to be too weak
• Waves
• Stability effects



Forecast Techniques

Graphical User Interface

Weighted mean of 
forecaster desired 

models as basis for
Forecast

(Blender)



50% GFS – f072

Blender Blended - f072 SLP

50% ECMWF – f084



Forecast challenges

• Can’t use all available guidance (overwhelmed) 
(display capabilities)

• Not same fields/time steps from all guidance 
• Interested in warning categories 

Wind guidance tends to be too weak
(bias corrected winds)

• Waves (how to have winds reflected in wave field)
• Stability effects 



Real Time Ocean Forecast System
RT_OFS Atlantic



RT_OFS_ATL GOES SST ROFS
Nov 26, 2005 00hr Nov 26, 2005 0000 UTC Nov 26, 2005 00 hr

RT_OFS_ATL GOES SST ROFS
Nov 26, 2005 24hr Nov 27, 2005 0000 UTC Nov 26, 2005 24 hr

RT_OFS_ATL GOES SST ROFS
Nov 26, 2005 48hr Nov 28, 2005 0000 UTC Nov 26, 2005 48 hr



48 hr RTOFS Sfc Current
VT Nov 28, 2005 0000 UTC

Labrador Current



48 hr ROFS Sfc Current
VT 0000 UTC Nov 28, 2005



Case: Hurricane Dennis
July 11, 2005 - Goes SST (6 km) and HYCOM SST Analysis 

(F000)

070905 070905

070805

071005

070805

071005

degrees C



Case: Gulf of Maine
August 3, 2005 – OPC Surface Analysis and 

HYCOM SST and Current Analysis (F000)

degrees C

SW Wind
E/NE Current
Offshore Flow
Upwelling?



Case: Gulf of Maine
August 4, 2005 – OPC Surface Analysis and 

HYCOM SST and Current Forecast (F024)

degrees C

NW Wind
Frontal Passage

SSW Flow



Case: Gulf of Maine
August 5, 2005 – OPC Surface Analysis and 

HYCOM SST and Current Forecast (F048)

degrees C

S Wind NE Current



Case: Gulf of Maine
August 6, 2005 – OPC Surface Analysis and 

HYCOM SST and Current Forecast (F072)

SW Wind
Frontal Passage
WSW GFS Winds SE Current

Offshore Flow
Upwelling?

degrees C



Summary – RT_OFS Atlantic

• Model appears very stable
• See very realistic responses to atmospheric 

forcing
• Gulf Stream displaced northward

(artifact of data assimilation)
• Exciting era



WAVES
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